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* Ih-a* ^#1- ^flS^o,] ^^S>71 #*fl 7l#Aj-ofl Jp^ <§^^^ 

tf* ^Sft -JM Jf* <g^S>fe c^S}-, ^J-71 7fliL^o)] 

^Sfl «>AV ^i^-^-fr Aj7l T-flS^^ <§^*>fe ^7fl# ^HM 7 fl^ ^ afl^ O.S. ^ig ^ 

7H7°fl ^l«fl #*l-?-fe Aj-71 7fliL§> S Aj-71 «>A> ^=#oj| ^^Cj.. ZL°fl nj-ej- SI * 

^ ^ol^ 5Jol 71-^Sfl^nl-. 
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^333 #2002-0055411 

33 33. 3^, 7fl?, "VA> 

3 Ml 3 

s^si 333 *t i s 

£ 1* #3 3*13 ^-§- iAl*>fe £3. 
£ 2* f^efl ^ 3*Jsl 5L33* 

£3^ & 333 ^Alofl^ 14^ ^ ^is) ~ja. ^ ^ ^.g. j£<3. 

S. 4fe 33 3l3 3333 3* 33 333 33 S3*. £33* 

£ 5* 371 3i3 33 33 3* 33 3*13 333* 33£. 

£ 6£ 371 3i3 3* 33 3*13 32 *3-§-.£33* *#£. 

£ 7* 37l 3i3 3333 3# 33 333 32 333 £33* *#£. 

s. g* 333 33 32 ¥333 33 333 £33* £3. 

£ 93 a i*3 d* 333 371 32 3333 33 333 ?3* £33* £3: 

£ io* 33 3i3 3333 3* 33 333 ^r-S- ?3 -8.^* £33* 3s.£. 

£ 11* 371 313 3333 «1<W 3* 33 33# 333* £3. 

£ 12* * 333 323 3333 3* 33 333 ^jbl ^3 333* £3. 

2. 13* 33 323 3333 3333 3* 33 33# 333* £3. 

£ 14* 33 323 3333 3-i- 3<833 3* 33 33* 333* £3. 

£ 15* * 333 333 3333 3* 33 333 ^-2. ?3 Ail 333* £.3. 

£ 16* * 333 343 3333 3* 33 333 ^jsl ^ Ait £33* £.3. 

333 333 3 "3 

3:3^) **1 

3-33 #eK/ \g a *33 3-333 

* 33* PDA(personaI digital assistants), 3#3 *. 33* 3 "3 (PC). TV 3-^. *3 7) 7] -§-3 5.3 
33. £* 333 H33. ^33. 3333 3 333 3333 3* 3 333 3333 3*3* 33 33 3^3 

2 333 33 3 °-5-3, 33 ±») 333 3Ji. 3s 3*3 3i £3 33 £3°1 3* 33 33 3 =l 32 33 

3 33 333. 
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PDA, H*4 £ -f-ofl cfltb tf^ cl^#a|«»H 4-§-4fe #4 444 44U = H44 # w«J-#7l <H 

3)°H] CflSfl -?-7l -S-71 7fl3.(44. EL ^S-SUl #C})7> 7fl^S]<H #4. ^4 °] V] *)-g-2}. 

4:n. #4- ^4 #*1# "J-lHm ^7>^7> &4. ^ 44tt ^(passive) ^-f- 4^"i °-3,*\, -?M ^ 

S.7> #3) ajsi*^ <gAj-sJ ^^-ofl *1$14^ ^±sL 44 fl4. 4=. s}.^ ^-(active) 4^ 

H .2.3.4. -8-4 7fl£# Aj-g-sl-^ -g}^ ^17> 4|-db zJ-zHI tfl*fl *H?€ TFT 4^.°fl S)*J) ^-f-slfe- ^8.2.3. 34 544. 
*r-S- ^-f- 4^°)] H]«f), ^ X)±qo) s_£ 0 ) xH ^-j, Sj-Aj-o] ^.cf m>= «}-§- 4*5.3. l^f ^ &4^r •§- 

21 W] 5U4. ^ 44, 4^°fl T 1 * 4if-§- «l-8"«ffe *4 EL C]^l-^oH rfl^- 7fl^-o] 7>^^SlJl 

&4. 



se^. i^s] 4«4 €■ 4-8-4 «H44 £7fl7> #4. 444. #44 a** 34 ^ 

* #44 3=$ ^ #4. 

^S^-, -fM ^ -?-7l zflS* 4-8"4-fe ^EflSl ^ *J-*H &44. EL 7fl3.iMMM4 #4*fl«*4 iH^t* 

544. =L*} 44. «1M47> #*l5L-¥-4 « ##44. 



£ i£ -R-4 EL Tflfii- A)-g-s)-^ ^eflsl ^lsj ^-§- s.44*r ## #*lfe ^ 4^-(lil). ## 

7flJL^(112), 3? ^(113)* -a-71 ^ 7l#(ll0)-#°fl ai*«H ^-^ ^(lll)-g- tl# ^ 

^ <+^-#(IT0) ^€4. ** 7.fls.#(112)^- ^^•Bl'SeflolS ^^I(AIQ) ?>^- 

^> ^^"(113)^ ^ f^S. 7l«(H0)* -8-31 ^^€cf. 7>Al^ofl 

cfltl- 7]^(110), ^^-(111). ^ 7.11S*(112)51 «Va>^ z1-z| 1.5 ifl*] L6521 ^fl, 1.9 vfl 

*1 2.0S1 >g^, gj 7H^ 1.7=>iq-. 



^#7|- 7.1)5.^(1 12)°fl ?]7>5lfe ^^-^1 !g-*$q°.g. ^#^4. ^T-i, ^flS.^(112)Sl ^^(P) 

-f-^ 71^(110)* %°) *#5l^ ^^-71- ^S^Cf. o|«l-Sl T^-f^. ^.ig 71^(110)31 * 

#4 <Hi3 Zl-^S. ^-Sl «J-*J=<H1 t^el- 71-^^1-Cl-. Zl-£7> *W>7fl ^ ^-fofl, ^ £ lofl £A]^ H}^ ^ 

*1 -f-^ ^^(lll)-i- ^4*f<^ *-a(l)«.S-H -f"^ 71 ^-(110)* *«fl 4^S. ««J-#€4. 21"£7> ^TJ- c-i 

H^l ^ + °fl 7l^(H0)4 ^1S1 Si-?- Afol^ ^TfloflAl ^MVAJ-Sl^ £ ^(2)^S.^ -f- 

^ 7l*(110)iflofl^ SSJ^tKi*. Sl^-fe *7lS *HA*]JL. ^ ^V-i-^S- 1.0«>14). Z1-S.71- ^-fofl. 

^■'S 7l*(110)a|'M ^i^(lll)^>«l2l ^Tflofl^ ^^>S1<H £iofl S.A13 ^Ai( 3 )o.s.^ ^.ig ^}^(111) 



^"Hl, ^-«>1 ^> ^^-(113)* t#*2°-3. ^-^(P)AS.-?-El U ^#S1^ ^3-f7> Jl#«cf. «V7,> ^i^-(113)<Hl 

Sis}) aVA).sl<H ^^(111)* -&<H?H}. =L ^SL^i 44 4 f"^^ ^Sf 3* 

^•4. ^-ti-S: 7fls.#(ii2)o.s.-¥-4 sls. «J-&^4. SJ444 ^^14?] ^fl-¥- cfll* ^^14^4 €• ^ 
314 #<a-fr ^4^°fl^ i^€4. ^, S4€ ^44 4^1 4#44 ^fe4. 

#4*fl°fl4 ^4 S44^ ^# *«1a fe4^ ^^4 ^*S4»4. °fl«i4 #4^7fl^iL 3g 

1-186587J:, tJ-H-^- s.*!-?- 7fl^2i ^5-21158Jl, 5l ^-^^ JMH^fl^-Ji 2000-77181i<Hl ^7} °f\7} y^^s^o] 
Si 4. 



#7]sl- ^Eflsl ^-^ =J)-*1<21 ofl^, ^-«1^7l1^-i igi- 186587 Jiofl 7))a1^ ^ si ^Aj °- J£ 2«H] 5. 

444 Si4. ^4 ^ ^l^ ^-71 ^€4. ^4 w ^l^-(iiib), ^lisl ^<a^(H5b), 

7fl5.f^(112b), ^1)2S1 ^°!#(116b). 31 ^l^(113b)-i: S.^4 31 € ^ 7l^(H0b) 
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W 3*4 ^4.2.3. 51 =H Sic}-. 44 44^ ±^ 5J 34.2.3. 4<H 44. ^ 44Y21 44 

*JlS.fKll2b)3l ^^iL4 3 3711 4^44. 44-?-t7 44 4^-(113b)°] ^-4 44(lllb)4 3*1*1 #£-Sr ^44 

4. ^71 444 5i 4^4 4444 44°1 4444. 4?1 ^JiolH ^3 7l4(110b)4 

«K1 ♦*> #34 434 5L£4^44 444 ©I* ?4 -f-°il 4*1) *fl2:44. 44, 444 *ti°l 

4* 4^ -2-4 ^ 44 <§4# 44^0.3 3^4^T 34 7>444. 



44<4 *4°fl 4*11 4344. 44 7f)£L*(112b)-2.5.-?-4 4#4 44 44£: ^3 7]4(110b)4 -2.4-f 4 

Sl«fl 344-fe 44-¥-°fl4 4A>44. 31 44, 44£ -f-3 7l4(ll0b) £.3.*3 4-f ^ 4#4<H S^l 4 

*M 4444. i4 444 4<t4 44 44 4<r4 ^ H |i<g^-o.s.^ ^45^ 

4*fl 3-^4 44-¥-fe 444 3*4: 44°fl 44, 4^4 44 Al)3.*(ll2b).2.3-?-4 4#4 44 

434 4i°il £.444 aHr4. 4^4 JM:3.-¥-34 9!44 4°fl 4*ll 444 a a] 444 ^H4^H4 

44* 444fe 7>444. 



=lW. 3£4 444 S-afl^ol 44. 

44, i^-¥- S 7]W 3^4fe 3£ # 3 A 3 ^4. 43, 9J °fl4 -5-^ 44 ^7>444 44. 44 

4. 434 44*114:2. 444 4**fai tfl4 ^S44 444 44 44; 



^^flS, 444 44 444°fl4 4*114 4 vfl"- #A># 444*r 3*°H 334 4*1* 44 *fliL# 4 ^3 ^d^Sl 

7flSofl eqsfl ^^Cf. tq^Eflol^ ^ #^ * ^- « 0 >#7l^ ^ ^1» 5fS}fe 4^21 =?■ 

^€42 7^^cf. *msi 3.^ zl-zl-sl ^fil ^-¥-£1 1^3 -£.-£.-¥-3 ^*>-¥-^l3l Tlelfe ^ol^Tfl 

€4. 4^1, fc*HM °1^1 ^^sl ^<d* sl*fl *s 

*>-fofl £^?.V °l^ofl ^lS-^-El ^€Sl^ Hl-i-^ ^SlTfl €4. «A> Jl «VA>A^ 

^) ^^€4. «Va>^-|- 100%S. S>fe ^o] ^Sf4. nofl r^-el-, i^is ^ cf^ 

4* ^>*2i ^ i3l^ «^o] &cK ^^-i- 7j-a«r-ui^ cfla)<Hl §14. 



€^ ^-i- ^*>7l fl« ^- ^1121 ^AHofl 45^, ^ ^i<hi sa^^, ^^aj 7l-?-(base) $SL^ ^ 

as]^ 44 e^l^E-KTFT)^, 

^71 TFT'tfofl ^l^sjfe, 4^- *H3.& ^ ^-7] 4^ ^-^4^ ^^-f-* ^«14fe 4^-¥-# i44^, 

4^2} 7 fl^» S44fe ^4 *Hm<>} ^"4 ^S<g^ 71-?- 7fls. Sfe ^7l ^<g^ 4^- Tflssi ^ * aj.^ ^ 
si 4-¥-°fl «H44 214s 444 ^^4^ ^ 4^ **l7> ^1^44. 

^- 4^^ ^1221 s-^ioj] 434. 4^- ^]ofl su°H t 7]^. ^ S a^ al^4fe-. 4^ *H3.*4l 4^-# -?^4fe 

4121 4^#. 4^-* ^^-44 4*4^ 44 Tflu.^, 4 47l 44 4^-# ^^4^ ^122] 44^# 

471 ^14 4^*4 471 ^124 f-4 2j45. 44^ ^flss. «>l-f-44^. 

4^2) 7j)^-# ^-«14fe i^4 2fl4°l 44 ^|si °1^-<H4 47| 4^#»fl ^44^, ±^ ^ 44¥-7f 4 

^21 7fl^o)) 4s)j 44 44 4 47I 4-i- 44^°fl ^44^ 3# ^-4 4^ 44 4*17} ^1-^44. 
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£ 1^2) 2))32) *3Jofl n^s^, W ^]ofl ojol^, 

^ -#7) t# aflSf^ 3** tt*}^ *H22) ^^-1- &®*}JL, 
^y] 2)115) 3^2)- ^71 2)] 2 5) f^2] 3<H-£ S>»-Rr o]^.ol^)ji f 

#7] ^^-^ TflS-S. o)-f.oJ;*l *i^£r W*)5L. *fl IL3. *l -f-<H #7) 

-2-5L Sj-fe ^*17> 4 ¥«£(-. 

€■ ««8^| 21142) n^ = ^ ( <g}-# 5tl«H-H. 

7l+ *>S.<SMI 2)1 2. 3^ TFT^, 

-*7l TFT^ 3#£]*r, **<|-fe 2flis) »^#o> •g-frtife 

52 A J-7l 7flS#^] 2))22) ^<HS. i«*Ka, 

#7] IS) *»S.3. <»l-f-«H^lal, 

-SM ^1)221 2i^#£- UVA>^ o]=o]xlJi, 

4^2) ?))?# itfSVfe ^2) A||$o] >S-7l *i<3^ 7)-?- 7fliL, f&^r ^7) 7lY TflJLS) ^ ^"71 7flS. 

#2) eHMi aflsi^ ^o^s. 7.fl.s.ar| <§^£U, 

^71 2)115) 2j^^ 7fl^-ofl Sl«fl $43 AJ. 7] £o;£g) ^^5)fe ^ ° 1 *^ **l7> 

2)1 

•s- ^-^2) 2j]5s) s.^'<h] u*.s^, ^ ^ofl sa-H^, 

71-?- 2])S.^-<H] 2)12:5) TFT2)-, 

^-71 TFT4M ^#S)^. 3«3*. 2fl£L#<Hl 3#» ^-g-SRr 2)lis) 3=^, 3.3. «<J-#sHr 

3 A o V 7l 2flS.^o)] *-§-*J-fe 2)125) ^^-g- ^o)£ JE^Jl. 

-S-71 2)125) 3^8- ol^ol^lJi, 

A oM 2)) 15) *1^£- ^flfiS. o)=ol^]ji ( 

4^2) 7H^» i^2) 3fl^o] '^-71 ^^2J 7 )^. t4) Si ^. 7] 7] w. ^ ^ AJ. 7] ^ 

f^fi) «DA)^ a)ol3E s>q-S) 2flS. ofl fl^Sjjl. 

^•7| 2))22) ^d^#-& CH^S) 711^1 S)Sfl ^-71 *J<9f^) i^^ofl ^^E)fe f^AS *Hr ^)7> 

2il^€^. 

1^2) 2)162) a.^lo)) I4S^, ^"7) ^ 7fi5.^ 0.7I 21)5.5. °1^^^]^ 3 # f^'H «}^ **]7> 

4. 

^- ^-^2) 2)175) #^o)l ttfaig, 
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#7l JflS.** -¥-71 o)^o\x)3L. 

% < &%-°) #7l 3112} ^^^A>o]<H] <|^S)jl, 

3122J #7l #7l 31221 *>°H1 a^6 £ s >fe #*l7> *||*«t*. 

-g- 3182] n*S^, 71-?- 3lJL#°l| TFT* 3l2Sf^ TFT 312 #7l TFT#°fl 31S. 

* ?J -8-71 3lii^l 3-ff* ?-§-«Hr t#?-# 3l2*Kr 312. ^«fl ^J" 

% #*1 312 tfSM SWi. -8-71 TFT 312 ¥3 i^r #71 312 ^-^H^l, cf^ 7fl^-# i#*>^ 4^21 38 

^* #71 *j<a>8 7]-?- Tiia, at #7i ^<a^ 71-?- 3)3.21 ^ 3m#2i *hm «n*i€ ^°i£ si-m-^ 

313. °fl l^sfe 3* *^-2-3. S}^r #*1 31 2 •8-^°l 31^*}. 

£ 1^21 jQgA] #3H1 nfs^, #*1 312 #^°1| StM-M. 

>g-# ^mt^ #-*?■* 3112] #^~s-a- 71^- 3m#°n ^^s}^ ^tiisi-. 

#-!!-* *5«-<4 #* ***H=" 3]3.§"§- #7l ^fllSl #^#°1] «g^SHr ^?fl^. 

#71 7llS*«1 *#*R? ^2S) ^^^"i- #7l TflSf-JM *l^*Kr ^1* a^"*>ol. 

#7] ^lllfil ^^34 #71 ^221 3^ 2jolH SW"fe ^flS-S. ol^-ol^ji, 

cf^Sl 7 1R* ^1*1* ^2] nfl^ol aj-7] j=.tg^ ol^-ol^l a o v 7 ] ^f^ofl ^AjslJl, .2.^--?- ^ *-5~>?-7> n} 

^2] 7fl^o{| SlSfl AV 7 ) fl.^. jflg.^ ^ Aj. 7 ) i} = ^f^l ?!■§- Sfe #*1 31 2 «o V SM 31 ^€ 

4. 

-g- *^Sl *)U0S1 ^-^^ nl-s.^, #*1 *]2i #^«fl Sl^-H, 

&?t* 31121 7iY *fls.#oii ^^*>^ ^?iii4, 

#71 18-* 7flS^<^l ^^-4 31221 ^*-§- #71 t^- ^5.##°fl ^SRr S^l-Jl, 

#71 311S1 #^§^ #71 31221 ^21 2j<HJ£ «l-q-^ ^DSS ol^ol^Jl, 

#71 °1^-<H^1 #71 Sg^^lA-1 Jie}. ^Ajo)^, # 7l ^.ig^ o] =.ol^l^ AJ.7] ^ 

*#°fl #71 ^ #71 cf€- ^^-a- -%<S<HH Jiol- J2.S--?- ^ $s-?-Sl *§^°.3- ^^5] fe -p- 

^1^.5. -s}^ it^ #*1 312 #^«>1 31 

-g- ^-^21 31HS1 ^.^lo)! 1433, #*1 312 #^ofl 5^^^, 
TFT* ^•a-^ 71^- 3)S.#»fl 312S>^ 

^<a^-|- #7) TFT7> #-?-ofl 31251^ #71 71-?- 3)IL#°fl ^TflSf. 

3)5.^1 ^-^-* ^Slfe 31121 #71 *J<af-#ofl <8^8J-^ -3- 312V, 
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4-ff* ^44 "cM-SRr 4# ^BS^-i- #7l 7)1 1 4 4^#4 

^7h^Ms.^<Hl 4-fh* ^-&4*r 424 4^-£ #4 4# *BS.f>#°l| <844*r 44-» 
#4 7)U4 -¥"44 TflSS. 4^44^. 

#71 424 4^#£ 44-<S 7fl5.S. ©l-f-o^Ja, 

#7] TFT 42 *4 31 -& #7) 44^ 44 ^444, 4^4 i^§>^ Bfl^o] 44 %<£s$ 7 ]^- 7flJL. 

afe #7] 444 4Jf 7fl.g.4 #-?- 4 #7l 44 7fls.f^4 4-¥-4 444 4451 444 ^ ao fl 444J1, 
s 444 ^1^^=+. 

444 4124 1^2^, 44 44 7)12: £4^, 

TFT* 444 71-?- tHS.#4 444fe 4314, 

44*-§- #7l TFT7> #Y°fl 42-4 #71 444 4^ 7fli.#4 444fe 444, 
44 TflS-^ofl ^-g-^if TfllS] 4^§-§- #71 44f>#4 444fe 444, 

4-ff* *^«4 4* 4#4fe 44 4S*-§- #71 7)U4 4^i-#4 444^ 

#71 44" 4JLf>4 ^S>^ 7)124 #71 44 7flS##ofl «g4*K=- 44* 3L44J1, 

#4 7)124 4^*£r ^44 XflSS. 4^44^, 

#71 7)U4 4^-8- 444 ?11 as. 4^44^, 

#4 TFT 42 *4 HLfe #4 44* 44 ^444, 4^4 7fl T 1 * 3L44*r ^=84 444 #4 444 4^- 7fl a, 
SHr #4 444 4* Tfls.4 #-¥■ 4 #4 44 4iL#4 4^4 444 44-£ 444 4<3-4 ^s]2, 

#4 7)124 4^#£- 4^4 4^4 44 443 44 44^4 _sl4-¥-#4 444^ 4# #4 -Sls. 4fe 44 #4 4 

2: #44 7)1^44. 

444 ¥4 * 4-S- 

4^44 £ 444 4447} #44 4#€ 444. 

£ 3-Br 414 4444 4* 44 #44 ^r-fi- t 1 ^ ^-^ 4 ^ tMM» £444. #7l 44 #4fe »1M 4^-* <y 
^4 * 4«fl ¥^ 4#(io)#°fl ^Hl2€ ^-^4, #4 ^44 4tt 44 SsS4^4(TFT) 

£ 34) JE.43 44 £4, -H-4 ^4 7fls(44, -S-4 EL 4^4^ *4)s 4-¥-43! ^ 4s.#(i2) 

■ir 4^(11)4 Sl-4 4^(13) 44°11 4-i--2.s.4 ^44. #4 4= 4^ 44°fl 44 7fla^(i2)°. 
S.-¥-4 4#44. 4^(n)4 4^-^ 4^(28)4 4^44. 4-4 4^(i3)-a- 4-?- 44(S 34fe 

£444 4^44. 
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£. 4*r % TFT21 ^ H)J^* 2EAl* r fe *g^.E°14. i 41 a-A' Ajl ^ ^S.^ 

S. 3^ l*^}. i 41 5L*]& a>s}. ^-o], cf^S] 7H^(14)^ ^ ^(ll)ifll 12^. 7fl^7>, 13.^(1 

2)£ i 31 «r*r 7fl^(14)2l f ^xflofl S. 5^ £ 3 ofl 3E.a]^ ^ ^^(11), 

2), 3? 3^(13)21 U-¥-7r ^cfl^l ^So]cf. £ 3 ^ £ 51 «r*r ££r 3* r -¥-fe -f-^ 3^-(ll)°l 7fl^ 

(14)1 #1S r *l &7l nfl-g-ofl £ ^ a^^T Eflo]^7l- ^ #^-(ll)2} ^ Z^s} ^£1 123*1 #7} 1*1 aVA]- 

*HKl3)xfl1 l2€tK 



°l*h £ 6 3* .E 71 3E.a]^ *•§■£. ^ 5. 82^ a 1*1 2E 921 dl SA^ JE^* #2«H ^ 12 **j<>l 

#7l 12: ^*j.g- 3.X] 6 ^ .E 82j a 1*1 .£ 82} fl JEa^ TFT* TFT-^lfr, S. 7 ^ 

JE. 92) 1*1 £ 9 °1 do) ] £ a1^ -8-71 EL 1IL* a}**M **■¥■* *§^«Hr EL-^^ i+¥«H 

#7] TFT-^CTFT-la *3)1 Si^-H. <^ TFT7 r a>-§-^ ^ ^- 7 ) ^Hfe §-(top)-7flol e t±zi$ 
e1*(poIy-Si) TFT* <& 13. *1 314. 

-3*1, ^^^t ^slA].oiH(WSi)iq- £* 7fls.7>^5|El^^ *1 sl«fl *l < 31*2l -H-e^sl- £* -f-^ 71^(10)^ 

1 ^€4. =l *rW(21)ol iSelinsfall e\n ^7) 13* HH^#°.3.*1 <g Aj^^^ S61) . WSi j. 
'"•r**]-* 3+1 100 ifl*l 200nmSl ^Is}^ ^>^(21)-2.5.^ 7 l^s)-fe1 ^$5>4. £ 82} a* *}#*(21)<>1 

^Sj Hal Sl*fl ^ 71^(10)^1 <gAjs|i=. ^Efl-g. S-Al^-Cf. 

^^S., Si0 2 S. °)+1*! 1e|1^(22)°l ^^(SiH 4 )^ £* Si* S^fe 7>i ^ #^7} l-ej-SoJ- iflot]^ -g-sfl 
SH 7l^M| sq^s^ CVD ^21* ^*J*><^ ^i^^l ^^^4(^74) S62). -3-71 1^<Hf l (22)€- ^f-^ 7la&(10)1 
^1^l£ SLE.^ *^*°1 ^Sl-Sl 5l«fl Aj-u^^ ^.a).^ s.o^ 7 >^ ^l^cf. 4V 7 l afl^ol^ 

(22)Sl 300 tflx] 500nm«>]c}-. £ 821 bfe 121^^(22)01 *>^-#(21) ^ ^-^ 71^(10)^1 *§^Sl^ Aj-tfl 

*S.Altbcl-. 

1»i^S., poly-Sif^ ^^--f (precursor layer)«?l -t"17> 7fl^= I00nm<?1 ^l^^ Sif'Col*}, a-Si^ol^ji 

=L ^^€Cf. A j7l a-Si#^r «Hl-2: D > CVD, ^oj. CVD. i^El^^ ^ <^&|7>xl2l ^ «§Aj tg-^ ^o] 

*>Lf1 sl«fl ^^^cl-. n ^, ^ ^t>2l 1-f ^l^H l^l^l Slgfl #71 a-Sif-8-ofl SA}-^ 

4. ^1 42r, #71 a-Si^ -8-S-sl«H #el-Si^.3. ^^€4. 24 IM^l °J£7} 7fl^ 400mJ/cm 2 <>1h1-^ 
*^^1 ^el-si^ol ^01^14. ^, aj-71 -g.el-Si*£- i£el4me}-Jil^1 £l«fl lel^^cf. ^1 ^ 
5f «>3E.1(23)7> ^aj^^^.^) S63) . 8 sl c-fe- ^"^ aVEl(23)7> 1elol^(22)A t l-1 #Efl# £^^.4. 

MHd*H3., ^17> 7fl§f 50nm-?I Si0 2 * ^ -¥"17> 7fl^ 200nm < ?I WSi#«»l ^#?b S-fr -^^^ ^sfl 
#1 ^ ^, WSi#€: iSeldtztEl-311^1 slsfl lEl^^nf. nl nJ-Hl-, p]]o]m ^<^^(25) ^ 1"lS 

(26)°1 ^^€4(^-1 S64). £ 821 <Hr 1°lS ^"3^(25)01 1^<H^(22) ^ ^ ^£1(23)aJ-1 ^Ajsl^ ^ 
ol £ 3^-(26)°l TjolS ^^#(25)^1 ^a^^ ^.g. £Al^r4. 



4^^^^., o](P), afe iL€-(BH -S-1 2l*fl ^ »V£.1(23)2l Al^ ^oj 4^*1 ^oj^cf. zl Jf, 

%±S= ?m 500t:^l 71** 7}<£i£°.3,»] ^^cf. #71 ^"^lAi, 7><1 Al7>, ^-S. f-2] 

*^ S^ol #7l 2?i*^ «1"^ «VS.1(23)2r °l*>2l ^^lA-1 A>-g-^ A^l ^ o^^. ^^J- 

* ^«t£^- ^^slol^ «-cf. #7121- «>^1 sl«B, TFT21 i^/^efl<=] <g^(24)ol ^^€4(^-1 S65). *^ 
#o) ^<as]*l i+tH^l <g^^- TFT 21 *flva <^^(23a)<>l €4 S 82j e^r TFT21 i^/S.eflo] ^^(24)°1 ^ 
«J:£1(23)1 ^Aj^ AVEfl# SAltrCl-. 



DfAl^-o.^., SiOz^S. ^1 1121 ^<3f'(27)ol *er2. D r CVD -§-1 2l*fl ^^#o)l ^^^cf. =L *ol ^1 

dLS\JL ii/£e]]«J ^^-(28) ^ lAlol ^7i«J- ^5.5. ^Aj^cf(c^?il S66). nl TFT 122] A r? } 

°l 2ifi€4. £ 82l ffe 1121 ^<a^(27)°l 1o1je ^<g^(25) ^ 1<>lS ^^•(26)A > V1 ^^sl^l ii/s.1tl 
(28)°1 ^ejS ** I2tb ol^l *g^sq^ #Efll- S-AltVc}. 
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4-S-°fl. ft*-?-* *1]Ss)^r EL-^(EL-*)]JI 7l#« ^°lc}. ol^, o)aft ^]sq. £,g- j=tg a]- 

■§-*H *1122) ^°?^(29)°1 afllSj ^#(27) S 4ii/£.eflol 3^(28)2) ^^ofl t§A^ £)■(<& 7)) S71). *7) 
£- ^-S^ ^^*>7l s]*fl *fle>£t}. S. 92) a^r *ll22) =£<3^(29)°1 £<SiM) *g^£)^ 4 v tfl# £*1«-i=t. 



^•d*^, -e^B *1)22) *J<a^(29)2) -a-^l ^ ^f, ft*-?- 0 )] cfl^V °l-§- ^l-(ITO)^ <£^- zfl 

ftlHl 2)*H, 7fl?-(14)# £fe ^ #^(11)°1 ^^^c^^Tfl S72). IT0^> ^ 7.fljg.-8-6.S. *)--§- =)fe n a) 

M *)*J<>1 7flSf 20/D°ls1-olj7 -l 7fl^= lOOnmol'S ^J^l-t). £ 92) b^r -?-<3 3^(11)°) dt*2) ^±3. 

22) ^^f-(29)^1 ^s)fe *Efl» iAl^. 



£ 9^1 c°ll b><2). £o) .fr7l EL *l|3.sl ft* 7.flS.#(12)o] ft*-?-°1] cfl^- <^^o)] ^^^4(^-7)1 S7 

3). ft* Afl£.-f(12Hl cflth t 1 ^* °i^7>^l7l- -?*|3<H 5U4. Hlficfl, ft* # ^€ 2# T 1 ^. 

^•71 olf, f 2 o| ^7}1& 3%- ^2:, ft^l ^3*«>l 3^2] Tfl^ofl ^3 ^-o) ^ 

2:2) SM^S. £ 3°fl £-3- a))£.#( 12)^-^.5. *)-§-€ t 5tf4. ft* A)|.S.*(12)°fl cfltt 3^8 ftU 0 l 3t3l 

**13<H *4|3Grfl. i« Si^S, *!¥ Mt <a3< Hfd^^ *o] 5Jcf. Aj- 7l ^ gqg b^v^oii tr)^ 

#a]«1. (oligomer), S-fer 7fl.sL2). Af-g-sj -jf 7 ) EL Afl.S.2) 7 }:£s) ^ *^S) 

ftU=r ^ zi°fl cfl^-S>fe *§*2 ^^^4. ^ -a^H^^. °il?icfl, H5lo>^ o>u) -S-sSflCtriaryl amine deri 

vative), ^M-3<4* (oxadiazole derivative), (porphyrin derivative) ■i-c ! .S.-?-El -ii^ ^ 

^5. 5l-i42l AflSL7> ^**oj| rflSfl a>^-^c]-. S£^-, 8-*lH.^13^(8-hydroxyquinoline) S ^ -S-£*l)2l 

El]ssl-a]l^ -?-Ej-cl<?i! -8-s.Afl(tetraphenyl butadiene derivative), x^-^t]^ o><a -^S-SflCdi-styryl aryl de 
rivative) •§-^.5.^-^ ai^^ ^c^ £ S >q.sJ ^fl S7 > ^#<H) cfl«fl A>^-^cf. ^ ^ S ^( 12 )^- gj-uf afe- # 

^.-¥•61 Aj^^ ^7flsl 7))S.2l ^Sh^^fl 2l«fl 7fl^= 50nm2j ^^11^1 ^^^s.^ ^^^cf. tt^-£, 

ft* ^|a*(l2)* ^-^ ^^-(11) ^-¥-2] 7ls) 3-¥-» b14*>£^ ^€^.5. 3flB]^€3-. ^.^14, ^ Tfls.f' 
(12)^- ^■a Tflas. ^^s^ss. nflel^ft ft^-& sicf. ft* 7fl£L*(i2)£- a.-f-» ^^-ft 

^ Sicf. neiq-, ft* ^S.#(12)# cl^l-efloiofl ^-§-*>^ ^^-^1^ 3^21 t% ?8£t4 ^ ^^7]- 

.2.^4. =l*H ft* 7fls^(i2)^r sfl&NsHo]:!?!. 



D>^]fto.5., «Va). ^I^-(13)°1 ft^Mir-5l#2l ^4 ^ ^*^-Sl AflS.# 7flSf 200nm2l Jf-^^l AflJE. 
"^31 *sfl <m?lcfl -^oflAi S]^A]^ ft* 7HSL^(12)^-^] <g^€4(^7fl S74). S. 92) ft^)- ^^(13)o) 

ft* ^a*(12)-*H ^^5)i ^>-¥-7)- Jftg ^^(11)^] ^)^€ 7H^o{l 2)*fl «VA> ^^"(13)2)- ft* AflS*(12)°fl 

^^2)^*e11* -SLAlSl-tq-. 

*7lfi)- ^-o) *>c^, ^. ^ A) oi)S) ^)o} ^ 7 ]. Al7l7l S)*fl 7fl^-# ^•'g ^i^-(ll)ofl 

°fl* ^^o* ^7>ft ftil^o] sic). ZL<H) *]-§--§- ^Jo) 7r ^*>c)-. 



£ 10£ ©.a Hfl'aS 4^2) W ^)# <H^7fl ^-^3)^7)1- £A)s>^ S)S.S# £A)^c).. ^-^fe » LEDC 

ft* CJ-01-2.S.)" £^ tIS £*1€i=t. " Trl" «i TFT-ir LED2) §>i^s) ^-(end)°)) ^^=)<H LED«fl 

^^-^c). ££^, Trl2) 7ti°l<=<>) ^^e>7fl -fi-^otfe -g-*(C). ^ =i* cfl-g-s}^ di*2) 

^1 *7l -§-*(C)-8- ^^s)fe TY2-& £. 10°fl £A)^ a><2)- ^o) T rl<Hl ^^€4. Trl2) c e flo] ^^(Vdd)^l 
^^€4. ^^a-), ^ajo.5. #e)^o] s)s.# ^e)-ji § 510) cf. £ 10<H1 £^)^ 44 ^-o) c)-^s) TFT S)5.fe 
^ ±3. afl-a^ 4^2) 2)4:1- ^**>7) 2)Sfl ^l^^c)-. -?-7)-^ *7) TFT $3.7} cf^^ ^E)?(poIy-Si)-i- ^)-§- 
*H ^-^=1^ ^-*). CMOS ^S.71- n -<g TFT ^ p-^ TFT# *)--§- *>°} t 1 ^^^ 
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4-§-°fl £3,£5,n 10-§- 4^44. 44 444 -S-^o] -g^sj ?H4. 4*1. *H4 43l*r f- 7fl°|H 4 -2.3.^ 
4 44°1) £ loofl £44 4405 ^-3-44. noi] n^ej., *)i©i 43^] ^*fl 4<3}4 4.44 tIM e ^ofl 3..A.0) x 

r2 -g- ^Efl7> 44. ^- 7 | ^flo} Aljrofl ^-71*1-^ (i45j) 44 ^if 44xflif- <f4 A}-^ z^S} Cfl o} 4 Aj <L 

S.^ Tr2°fl 4*44. =1 ^4 4ife -§-^(C)<H) ^344. <34 ^7} -8-4(C)°fl ^f*i=l*r 44 
si <34 4£°1] cfl-f-sj-ir i44 447f Sj-di 444 44 ^l( LED )ofl *^44. n 44 ^))S^(12) 

El 4#44. 



443(P).2.3.-?-4 ^ 44(11 )-§■ 44 «S-^*-S 44°1 4#4^- 7H«fl sl4. 714(10)4 U4 44 

43 2*5.7} 4£- ^-f °il 4(.£ 5°fl.£Al4 4(1))£- ^ 44(11). *1]2S) 44#(29), *l]l4 44fK27) ^ ¥ 

^ 7l4(10)(-E4=14 &-§-)-§- f-Sfl 44 ^CflS 4444. 4714 44 44*H1 Tfl S-444. A> 7 ] ^£7} 

4<r4 5<H1 £.a]3 4(2))£- 344°11 7l?l*H *fl24 44^ (29)^H4 S444. ^4, 44 4^7> 44 ?H 

44 4(-£5°ll £>14 4(3))^ ^ 44(ll)ifl°ll4 i344. 4*fl34 tfl«- HVAV7]- 4*14^ 44 o. 

1)4 44-§-°l ^)12S) 44^(29)2} 44£-liL4 34 "fl§-°14M4i4 Jfug 44(ll) e >fl 4*11 ITO# 444fe- 4-f <* 
^ 444£- 1.9 vfl^l 2.0°lJ! *fl24 44#(29)°fl tflsfl SiO 2 4 444£r 3"?41 H 444£- 7 fl4 1.5<>14). 
443 (P)-*^-?^ ^-ig 44(11)21 4(end)444 7] e|fe #4. -lo)1 44, 4£- ^.4 44(11)4 ^^o)] 4«| ^ 
s)7] °14°)] 7H^-(14W] a}-^, ^-^ ^S.#(12)<H1 <yA>^ ^ o^tq-. Aj- 

71 ^"-S- ^^-(13)^1 filSfl «VA>Sl<H 7 fl^.(i4)^£l £3- 7flSf^(12)2l- ^)12S1 ^<3^(29) A>e»lsl Tfligofl 5.^^. 

^71 ^ T^l^^A^ «U>7> ojol #1^^ ^ 

U J^-H1, ^-ol «VA> ^^-(13)# ^o.^. « 0 V#5l^ ^^.ofl ^-o] aVAf ^^-(13)^^1 a}-A>^ o^ofl ^ ^^tb * 

H>51- ^ol, ^ 7flS#(12)^.S.^El « 0 >#^ ^ A^7l #o)1 S^Sfl ^Sl^l^ 7fl^(14)ofl 

#^*\°) ^ &A\$ HV^6.S.«) 7flS*(12) C>MEf ^-f ^^(ll)tfl# ^34«fl 4?_>Cf. ^ 71 21 

7> JlSlSlHo) ^cf. Tlelfe ^ol ^^-^ol^*>^ ^41^14. 7JRS1 °1 S. 4<Hl3E.Al^ a>fi}. :£ol ^AJ 

slfe ^4-°11 ^ 71 em 711^ °}%& 7^ A>oi si Tlelsq- ^*s>cl-. 



ttSH. ^714 ^-Ajo] ^fl^Sl^ ^^Cf^ ^ THsl^ -f-tg ^^-(ll)sl cflzl-Aisl TlBl -LV3- # ^ ojcj. 

^7))S1 e *H7V 7fl^fi1 37l7> tH^^S. AJ-7I ^. ^-Aj^-sl ^H^* ^ ^^«fl?I4. ^, ^ Xe)^ 

7H^S1 3.7M 51 ^^4. ^21 711^71- ^ ^^o\] ^ 1^ nj.3|. ^.Cf ^ 0 >^1c1-. ^ ^ofl, ^ £ 

^r«l #7>« ^ Sicf. ^isW, ^^121 ^ 7j-5.fe ^ol^l^l 44*1, 7fl^4 ^-^^ 37 ] ^ ^Kg. ^ 

7flS<H]A-lol 7,^ ^ofl ^ o>7l^ ^ ^ * 2j-§- 47H1 cflSfl 4l ASl # 7j-£ ^°Jr 0^4 ^ ^ 
O)] g 4-, «_UV# u!3l 4°1 «^ Si *1 <^> «4. 



^F^si A>^7i- ^liAi 71^-^4. ^mcfl, ^Aj.^} 200dpi?l S4 sl«H^, -f-f ^i^-(ii)^ ioo/m x 

100/md°.S. ^AjslJi, 7fl^(14) 44€- 2t*\ 44: 44^1 127^21 M|)<g 440)] cfl-f-4^ 4/an X4p«5. ^*j€4. 7fl 
^•(14)4 37)fe cfl^ 71^^ a^ 7 ] ^Aj^7i ^gj) is. el in 4^1 ^ °H^H1 tflg °H1 ^12: ^^£<>il 4 

€• -^741 #<H1 44 ^334. ^7] ^^-ofl 7flJL^(12)o.S.-?-El » 0 V#^1 ^ 7)14 *1cfl 4vm x 1.414 = 5.6^4 

^ ^4^°11 4*11 7fl^(14)<Hl S.^ ^ S14. A>7l TlBlfe 7fl^-7l- ^Ajo^ ^ o.^ ^ cfl ^ ^ ^ 450 

/ot4 ^1514^ 7114 1/80CH4. 444, »M\ ^4(13)<>)1 4$ ^ ^4 444 -¥-^ ?i4(ii) ^ ^fls.^ 
(12H1421 4*1) -S-^r^l 4*0 47l€ #3 ^£1 #^ Si4. -¥-71-4 ^-^4 ^ H 

71^ 4^ ^ a°fl ^44 SHs-4. °)l?icfl. 7H?-(14)4 ^4^- 44^(^144^ -§--§- i44), ^^(4«^ 
^44) -f-11 ^ SU4. 
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4#4 44 44. 4 434 afll4 44414 n}-e^, 711^(14)^ J=Lig ^=(n)uflo)l ^44. ^ofl 44 

*m % *$ 3^ 4is4j# g*i-«ii»t >\^7\ ^ #4. t# jl^-^- ^7>^ ^ s*4. £ 114 £4 

€ 44 4* 4$4 43 444- 4*44 J:47)- 4|l4 4444 ^-oi oio]^ ^ sZ4. £ £ a]^ ^ 

44(lla) 53 44 44(13a) 44* 42$ <344 ^ 44 $444. £ 114 444. ^-oj^. £1 g £ 
44 -£<y$ ^4 -S-4i41 *444. #7] £^ 444<>fl4. «VA). #^-(13a)-8: 44 *i4(13a)4 44(teeth) $4*4 
*$ 44-(iia)4 44 $4*4 4s4£* »U444. ^41 44, 44 $4* 71)4= $444. 44 *l*§ 

•gsH) S^SO ^^^AS^-El 4**(14a)444 *$ 4 Bit £ 44 ^Ajoj] «i«fl ^ si 4. 



£4. * 434 44 S3 ^4* 4444 £4 * 4444 413.4 3.7] f~§- ^^^.3. ^ _a.^ tfl^i- 7}^ 
44. £4. 444 44 4*44 4^4 44~§- *44 * Si 4. 



4U4 444fe § Tflole ^el^ TFT* 44S4 4*44. ^44. 44(bottom) 414S cj-^ 42!^. T 

FT* 4*44 £ 1041 £a1?1 u>sq- g& ^MJ*H=. ^ 7^5-^4. zjej clife|o|t 4444 ^stM, s>4 

si 3HLJL4 44^)4 R, G, B* 4#44 44 444 *fl*4 * 44. 444 4* 4i* *44 44 44fe 44 
^4 «JH ^-^ 7fls.. SEfe 41S4- «4 4]a4 2t £*=• 44 44 4)^.4 $3 «i]*i ^-41 o}si) ^ 

44 * 44. 47] ^-4* £4 4U4 444 a ^ zz. ^^ojs 7_v^34. 



£. I2fe *«a4 ^124 ^HoJ c4=- ^ ^-aj ^igg>^. S.^o]cl-. £ 1241 444, *Hi3 4 

444 -§-^4^^ A-fcoflt -g-U^-S'a 4^7>-i-oi^4. ^2si ^aH]^ ^>^-7> *)]24 44*(29b)4 -S-<a 
4 3444*=- ^4 >«44^ife ^14 4444 4444. 44 444fe ^24 44#(29b)4 *H44*H <§444. 
^ 44(llb)* 44 444 i 44 £44 44 444 4124 4^4(29b)4 »444 44 4444 $444. 
414 4444 3*4 44, 4^4 444^ 444 4^41 $444. 44 4$ 4^-Uib) 4 44 4a*(i2)*.s. 
44 444* 4441 44 4la*(i2) 4 4$ 44(llb)^l- 444fe 44 44 44-(i3b)44 444^4 44 
444-& 4^*44 $444. ^4 44, 44 ^fls.444 S^4 4* uiJL4a 444 ^ 44. 4*4. 4^4 4 
44# 444 4i^4 $44^-^.4, ^U4 4444 3*4 4444s. 44 *44 S.^4 44 44444 4-b 
44^ 4^4 *r 44. ^4 44, 4 S* 44 4$ 4^(io) «.s 44 * 44. 444, 44 *7>* ^ si 
4. £4, S«?s *4 >H124 44*(29b)41 ^112:4^ 44 ^4 444 44*4 $444. ^4 44, ^434 ^3 
* *7>«-«a^4 §i4. 



444 44 44, ^4*^- *fl24 44*(29b)4 44^ -?3* 4*44 $444. ^44. TFT ^1^ ^344 4 
# ^3* 4*4fe 4S. 7>^sVcf. 444, £ 134 £44 44 44 414 44*(27c)^S- ^o] 
4^(28)* ii/H<Hl»I $4(24)4 ^*4£* 4^4^ 3*4 44444. 444, 44*71- $444. £4. £ 
144 £44 44 44. 44*fe 444*(22d)* ^)4^4£a4 $44 * 44. 



4*4. 4 4$4 JH134 4 4 4 4 4$4 4*44 444. £ 15^- -g- 4$4 ^134 4 4 4 4 4€- 44 444 
*4 -a-i* 4$4^ £444. 44 44444, 4 l §J >Hl24 4 4 4 4 4s*>4 *$ 44- 53 44 44-4 44* 
4*4 4444. 444 4£- *$4 4«fl 4* 444^-S. 4#S4. 44 3*41. 71^ ^-$4 4^-7f ^4. 44 
*xr ^124 4 4*(29e)4 ifl44«4l $444. =l +q 44-(lle)^ 44*d2e)4444 £**4 $444. 
44 4444 44* 44 44-2.3. 44 4444^ ^4 444^fe 41 1 ?3 4124 4444 444 4444. 



4#4 44 44, 44 4$£3 444£S. 4^-8- 434 4-2-44 44. ^4 44. 4^4] a>-§-^ 7fls^ 44 41 
a*44 4**4 444 * 44. 444. *$£4 444 44= 200 vfl*i 300"C444 ^1*4 ^ sm §44 
D l — 4 4* *4^ 1-4^4 4^-4-pii tft* a44^ 44 44* $44^ ^4 7>^-*>4. 
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SEth £ 15°fi S*l€ »W #a> ^^(13e), tt3-*(12e). ^ -f-^ 3i^(lle)-§- TFT *>M^ afl^ 7fls.ofl 

sa«*. 

*flS.*(12f)*£r ZnS : Mn, ZnS : Tb, £fe CaS : EuS+ ¥-71 TflS-S. ^)2l^. *)lis1 *§<3^(15) 
£ ^12^ *t<?!fK16)£- SiNx, SiO 2 . Ta 2 0 5 ^ ^BSS. *flis1 *J°!^(15) ^ *fl23l ^^^(16)-& 

# *flS*(12f)3 % afrSiMMI ^^€4. 7flcf7>, £ 16«H1 £A]^ H>fiJ. go) 7fl^(14f)^- 3^(llf) 

aJ-71 ^AiofloflA^, -a^Hs}. s:^7> <g<H*!4. n^M-. -¥-7} *Hs>H *l*n -fM EL *H3.# Aj-g-*}^ 

3}tK ZL ol-S-i^ ^1 3} 7)12^1 ^<3^ <§Aj ^©1 ^ofl -?-7l-S)7l nfl-g^cf. 7 fl^= 100VS] J2^-7> ^-7] T.flJL-1- 

^-§-SH=-31 qSL*M. ^ u^. 10V *l-fM| Sl*fl *r SU*r -B-7) *HiL# A>-g.*>^ ^S^t*. 
-it-el €■ f-^ *tfl-§- 

«W « 0 >#^ £4*1 #l#*>7l ^Sfl «*J?.» S^*H=- ^ I&fe TFT* ^a^J. 



atb. 3^ofl 4^S1 7})?-l- ^^^-AS-M) ^^V^-fe 7))S^ 5 »>A> ^q-ofl ^^^4. ^cfl 4^ O.S 

S^-t- ^7V*>^ 53 ol 7>^^Cf. ^ ^2. 7 > PDA, tS4 ^ 7l7l7> ■§--§-€ 



*«>1 « 0 V #S1^ ^flejSl^ ^-fofl 71^ ^§ Sicf. Ziofl 7l«-§- zfliLSr ^fl 

S.^<H)^ -idfs^ ^ oj^. <^l?icfl, -f-^ol 71)3=200 vfl*l 300-C^oi jt^-^ ^ ojfe ^elo] D ] H 2l- § 

* ^iai^o] -a ah*i- 7i^si5icf. asm, 371 3 ^^7> 

^ S2^H=r Af^§ 5Jo]c}. 
(57) -1j-?-Sl ^J?l 
^^*J" 1. 
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e^4^(TFT)7> ^<g^ 4-?-(base) 45#4 ^}^JL, 

45<f * #7] 45#4 ^*J-fe 3^§- 3.^}^ ^^7} <#7) TFT#4 42:4 

CK*fi| ^H]S>^. ±^Si\ SUflel ^71 *i<S# 7l + 454 $ #4 tf* 4S*4 SH^l tf||*|<g 4 

44 45 #4 **MT4 + 45.**) 3^4fe 5!* ^.2.5 4fe 1>4 #4. 

^T 1 * 2. 

#44 $144., 

44£. 45#4 34-# 414 4^, 4-fft ^1>4 ## 4"#4fe 45^. #4 ** 45 

*4 424 3^*4 ^<a^ 71-9- 45#4 4-^4:2, 

#4 4l4 #4 424 4^ ^4 44^ 44fe ^-44 455L 4 j ! l 44jI. 

4*r4 4^# ?44fe d^44 4€4 ^"71 Jf-44 jflSl 4"¥-44 Aj. 7l #=$%.77}X] *$^S)SL, J2.4-4 $ *JHM- 
4^51 4^4 44 #4 44 ^ #4 4=. 4^44 <§44tt 4* f^'lS sv^- 44 44- 

St 1 * 3. 

444-44 &44. 

^Sfcfl *}^# 4l4 44"i" 4"§- 4#4fe 44 45*. 4 #4 44 45 

44 41^1 4 ^-#4 47I 4221 4^ f-4 44-E e>q.fe o^o^i^, 

#7i ^4 455. 44-44 44 4^§-£- 4444 a.4- 44 *§44:n, -#7) 4-44 ^iss 44-44 #7i 4^-* 

44 4#4 44 <£4 4S.^3f 44 4€- 4^*4- ^444 -2-44 4 4-44-4 ^^0 S 444^ 3}* 

*.5. 4^44 44. 

St 1 * 4. 

44 444 444, 

4 "34 7i-f 4544 4ab=lfe TFT4, 

44£, 44*, 44 45*4 4121 44*. 44* ** 4#4*r 4a*. S 

45.^4 ^d#* ^-^-s^ 4221 ^^#oj aj-7] TFT-8-4 ^j#s1i, 

A J-7l 4121 -f-^^ ol^-^^ji, 

#71 4221 ^#-8- 4S 5- o| JfLol^j!, 

cj-^si 4^-# i^*>^ dt^2i 4^oi Aj-7i 7]^. ^ssi #jjL Aj.7) ^ 7fls#2i *>^4 z\o]s. e> 
M-21 4fi iEfe #7l ^«a# 71-?- 45*4 «^su, 

#4 4isi ^^-^^ 4^21 4^4 °14 ^7} ^^#21 ^^si^ ^ 0.5. *>fe #4. 
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^T** 5. 

7l-¥- ^S-^ofl *)S5]^r TFT^. 

7.fla#<Hl 3** ^23) =d^°] ^.7] TFTtf°l] 

-8-7] ^1251 Si^fr °l-f-<H*laL. 

^■71 Tflisi #^a- 7fl as. °l^M*l:a. 

4^2] 7fl^# Stf*K=- i^fil 2fl^ol ^71 *J<3^ 71-^ TfiaS] ^ ?! >87l 7fla#2l S^ofl a^S. 
^S. 71-?- 7fla^7W *§^$31, 

*\2S\ &^%-8r C^S] 7fl^otf 2]*fl ^71 *J<?t#Sl J^-?-^ S^fe ?}-§- O.S Sffe #*1. 

*i ««>w, 

^•7] Tiist^ +7i 7flaa <>l-?-<H*lfe 5}* ^ O.S *>fe 

-8-7I alls.** +7i Tflaa °l-¥-»l*l*r 3# ^sls. *Hr 3*1. 

*i 3*<m sa^-H. 

^•7] -fi-# zfla^a- +7i 7fl as. °l-f-°l*lfe 3* f^'AS *>^r 
9. 

*fl 4*^1 5U<>H, 

^■71 ure Tflaf* -B-71 7flaa °l-?-<H*l* ^^- .^ *.a *lfe #*1. 
^j^J- 10. 
*)1 5*<W 5a°H. 

^71 x»s.** +7] 7i] aa °]^<>]*]^ 3-1- ^-^a ^ 3*1. 
11. 
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*ll 2*M 54<H*1. 

#7l 7$£-$-£r -¥-71 °)-?-<H*lJi, 

^11^1 ^<S#°1 #7} 7fla^3j. #7i ^ii3i a>©hi 

^12^ *«*<>1 #71 ^S.^ #71 ^1231 A^oHl 3-§- f^AS *m #*1. 

12. 

*1 3*M fl^W. 

#71 -gl# ^S#^r -¥-71 ^Sl ol^^Jl, 

*fll3 ^<a*°l #71 #71 ^llSl «<H*U. 

^12S1 *1<?!*°1 #7l 7flS#2l. #71 ^1251 AJ.OH ^* ^1^1 #*1. 

13. 

*)] 4#°fl Si^i, 

#71 ^S** -¥-71 7$3.*L 0}^0]7]JI_ 

#71 Ifr* ^S.#2|.#7l ^fllSl Al-Olo)) fl^Sljl, 

*fl23l ^^©1 #7j It* #71 *fl2S} *}©H *§^sj fe ^-#.£.3. *>fe #*l. 

14. 

*fl 5#°ti sa°H. 

#71 *||£.f^ -¥-71 ol^^j!, 

*)U3 #71 #3.&ty #?1 ^lfil Al-c-lofl ^#SlJ7 f 

^1231 ^<S^ol *flS.f^ #7l ^231 A}o]ofl <§#5]fe ?j -|- *3 o. jg. #*1. 

15. 

71-?- ?1|S.#<H1 TFT-i- ^lasl-fe TFT *f|2: ^3^. #7l TFT#°fl T.flS'f ^ #7l H% T-flSf^l ^-ir* 

-g-^fe *d^-#-§: z.Vm= «■*■¥■* *0s*H? *fli£ ?=tW ^*fl #*) ^la #»g°fl sfl°W. 

#71 TFT ^la ^ SEtt #71 aflS -^HH, 4^ 7fl^p-* S^l-Tr nfl^ #7l aJo*^ 7l-¥- zfls 

Si #-¥- ^ #71 7flS.#Sl SHfofl ajojs. Sl-ul-Sl TfliL 5Efe #71 *i<3^ 71-?- *bS.^X] «a#*Hr ^-^Sr S. 

3* f^'lS *f*r *# #*1 ^12: 

^T 1 * 16. 

#*i ^12 #«?hi 
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TfliLf^] Tills] ?J^-§- 71-?- tHS#°H <g^*H=- ^-7fli4, 

^« ** ##**fe >fr# 7flH.^-§- #7l Tflisl ^#°f) ^*Kr ^Tfl^. 

#7l £# TflS^ofl ^-gS}fe *1]2^ #^§-§- #7l ^# 7flS^#°l] <§^*Hr ^Tfl-i- £#Sj-JL. 

#7l *iiis] *i^§>4 #7i *fl23 si^f- ^<hs. *>v+^- ol-¥-<H*l:n, 

^°1 7«^ofl s]*fl #7l «}•# xfls/f 3 #7l *J^?M #*1 7^12 

17. 

#*i 7^12 #ihi sa<H^ t 

TflJLf^l 3** TlllSl *i^-#-§- ^<g^ 71-?- ^flS^ *§^*Hr 

^^M" ^-g-^V #* w o V #*m 7-fl #71 ^1S1 3^#°fl <§^*Hr 4, 

#71 £# 7flS^<Hl -g^Hr ^12^ *}^#-|- #71 7fl.S.^#°fl *§^*Rr 'g-Tfl* ifl-^ul, 

#7] ^fllSl ?J^2]- #71 ^231 *M"fe OJ^XIJI, 

#71 -f-^^ ^IfiS. °l-f-<H*! #71 ?i^-f^ 5g^«Hl^ S.c\ ^ ^#0137, Jp-^ °1^-<^^1^ #7l 

f-#°J| #71 *fr# 7flS# #71 4# *J^S^ JiLO> SL^ & $#<£.5L <g^3*r M. 

$3.3. ^# #*1 7)12: #ti. 

18. 

#*1 TllS #1H SZ^A-l, 

TFT-f- ^<?t^ 71^- *ns.#°ii 7)i 

#71 TFT7> #-¥-o)l ^slfe ^-71 a|<g^ 7I-? 7flS.#ofl #7flsK 

7flS^°fl ^-g-Sm TlllS] ?i^#-§- #7l ^-a##°fl 

#* ##*Hr 7flfi^* #71 >fli«q ^##ofl 3^*Hr #711*1-, 

#71 »J-# 7))iL#°fl 7112S1 3^f-g- #71 »J-# 7flS.*#*fl ^^Sl-fe ^Tfl* i^*>^, 

#71 TfllS] ^d^*^ *HS.3. °]^°]*)3L, 

#71 7112S] ^^^r «V#^ 7))SLS. ol^-^^Jl, 

#71 TFT 7ll£ ^ ^fe #71 ^<g^ ^^^ll^, C}^S] 7fl^S Dfl^ol ^71 71-?- TflS 

sl #-?- S #71 «}•# 7fls.#sl *V-?-^ «fl*l€ ^°ls TllS 3E^ #71 ^oj^ 7J-?- ^^Sl J7, 

#71 TfllSl 4^S1 7117-OJ1 fi]afl ^-71 ^^^S] *^-?-#ol] ^^Sl^ 3-1- S^J^S. *>fe #^1 Til 

s#<a. 

- 16 - 



3-711^*1 ^-2002-0055411 



^^*ch 19. 

=8"*1 ^ u o V ^°fl 5fl«>W. 

tft* <g^3Hr 'a^i^, 

*i -^-71 TFT7l"S-M aOaSJfe ^-7) *)<3^ 7l* ^fls^Hl *§^*Hr 

#-§- U <J-#*K=- *fl£.#-§- ^71 ^fli^ 3^*tfofl *g^Hr #314, 

^7] 7l)SL^»)) ^-g-SHr *1221 *}^-§- ^"71 zfliLf^l <g^SRr ^Tfl-t- 5.^31, 

*7l TFT X)1S *3 Slfe ^71 *J<?^ fl-S -g-^°JM, 4^21 7fl^# 3L#*H? 4^3j Bfl^ol *|<3^ 71^- TflS 

21 3 ^71 5<flS*Sl SHMl "1*1 « ^<HS. *>1421 7flS. £^ ^"71 71-?- TflS^^l <g^S] 2> 

^>7l ^1221 3^£r cHr2l 7fl^-ofl 2l«(| #7l *1<S^2] i^--?-^ofl ^Slfe ^-^£-5. *1 

SIH3 1 
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